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mmmcrMM] 

[ fi*ii 2 ] if im i r»<?v > 4 7" y ?w -tf- a y 
Kmmm^mi>zt5 1 ^ , tuts; w 7" y ^ ^-^ 3 vs: 

izimwzm-tz t ■ri-'W 7- y 3 

[ if&S 3 ] «07n- 7"£#:S#^ ^fflB'J £ Xtff 

finesse u rt—fflustiizomi-iXTv 

Tk, 

«Sr^lftjEL^B#^^-y^^T^ti$^-?. k k 
=f>tb&5£L-fc?4 5.y^mzmai^^i-yy°(7) 

Kmrnmcrmi^mm-thXT yy°k a&z. t zmm. 

k -th >\A 7 'J ¥H£- is 3 y^JSIfctfJ^rS;,, 

[ If *H 4 ] If ^1 3 K»<7V N -f 7" U *W -tf- ^ 3 > 

m^mm-th?^ -y-r^mz^z. k swat-r^vr 

7'y r-f -tr'-y 3 >*Ri(5$lft^i£. 

[ if *if 5 ] mim. 4 !2K<7)y > 4 7' y r-f -e ■ - >> a y 
msm&mfr ^ m$.*x y v tiass fut >y 

h 4i#c,S^ t Kfi£#Bffl^F twW 7" u r-f -t?- y 
3 VRJS&Z>!i®£*iaj'f & £ t *th^4 7" y r 

[If 3<If 6 ] lf*If4X{i 7'U -tf- 

ifimmhtik s^>iaBEfl!«*iDE»rs - 1 swat -r 4 

' vf 7" y r-f ^-y 3 y^JE^ffi^ffi. 

•y h $ titZEU&BSi&tthm sJ-f - -y 7°^K«t- 

St. 

$ WW'S &KMfll^a t . 

friaft«^sw««^>f s y-?m\mth^&k , 



3 yRJCftlffiJIB. 

[ if 8 ] if srf 7 1 ettw wry^t--/ 3 y 
v7<r)i&m.*vmt k uzwm*,z±.m-hn^?-y 

lzM~>XW**hZ.h ^W'ikk-fh^ 7'U ?4 

[fira&B 9 ] if *ii 7 xii8ia«0yvf 7" u r-f -e- 

[0001] 

£„ 

[0002] 

s&m^k'co±^m^-^mM ■ ftm-th zk&nt> 
Sfltas^^-y-y 7'y x§-tt 

r*<fflv^fLS. y^^-y7°±^7<-f-^-t 
Mi(f. ^■fL^M : 2r£DNA7°a— y b 

#7 <f -^^-«^$^7°a-7't^SliL3tiS 

fiD n a t w 7' y r>f ^ 3 > ^fi 1 3 . ^-cot*. 

[00 03 ] HI 3{4. A'^ftf 77^fflV^ci*(0A 
-f^U^-tf-^gyRi&OKBBBrc**. HI 
3(a) t^idt, fl«DNAX^7 h>&«IS^§ 
ix^^'-f^-f->y7°l 1 0C0DNAX*f-y hSfrfrl 1 2C 
P(D N A'MW. 1 1 4 ^CO-^JtSt^N'— #7X 116 
&36^*4. iJct, HI 3 (b) iz^-TXolz, ^fti 

-^JiiSf+yA-^ctA^ 7'y -fe'-^a >- 

h« mm. ^y'vyj^-isaycowmMLmzzti? 
^dnax*t 7 h^ts^r-s* 4 . -eoT^^a^tia 

. -e^/sw tf77sa#L, 'vr 7'y r>f 
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[0004] 

%»»ti&Kt;:f8j£ LT^-f y U ^-f a ^^fi 1 a . 

»^ D N Aja?|-(7)D N A tMtS i t 

■icoi: -5 t¥*ws'-f ^ yyavM yy ?M -tf— 

a >^tt^3rm, X*°'y httt^W 7"U ^-f -fc'-^a 
[00 0 5] 

X *° >y b cD7°u— 7"£#:itf^ fcffim&flfiSft? £ ' vf 

^mmt^mmuzmt^^^h^ yy r>f 

^SPi-iEtTXTK-y httfcWfir^W 7">J ?M 
3>-co*5SfjaS<7)^SSr^t^<=t : 5r<^T<?)X^'-y h 

iz&^x^A yy y-i 3 >%m^imffi&$:n-ox 
[0006] -tfthib, ^?&mz i. 7V ¥A -fe— 

ffiM^^i^St^xf 77t . ysw ^ -y 7°<D 
?5K£±#£^Sr:^ffl^x*°-y MitHfi^vf yy 
-tf-s^ 3 >KJE£«mt-£x^ r t Jto; t £■ 

[0007] y w yj r-r -if— ^ 3 yKfc*tki&t&x 



[0008] i&%mzi.h>^ y 'j yj -tf— ^ a >-RjiS 

-y h $ #tfcRJCfB«*^4 - -y 7°^: m^Z 
«§tS7f7 7°i: . SSrtfcKftefffii^F&aEX-r 

sx^-yrt . y7^-gM(:fiS 
•y r * wtsse Lfc scf t§ 

iirifcfcfcfc, ^ISS t ^-f S >?mzj \'-f <y 
SXf77t11 yNM ^-/T* Jt«Wi£iBfc:J:b)K«S 
^#^^^L^'A,^ti$-t*:-l»^^^-f--y7 0 <y)?aK{4, 
[00 09] KH**K5Hf-fc:a3B«a*ft(tTtJS . 

fc MP^iS^^ t coy w 7' y ^>f -tf-i^ a > K 

•th^t x^a yu ?~a 3 y^je^ffi^mffitts- 
im^^mMmm.t.zmm l i t^tawsw*^ ^ 

-f 7'U ?A H-is 3 ^sW^tTV^tflWrS . Wktf 

w^MzMmixfzmx&&i^i±3mmmzm\£.i¥ 

[0010] *%B§tc i^ys-f ^a VSiiG 

^m^SJi , ^Reorn-^flcWimHHait^jK -y 

t> titz m&w - y t 1 imt & &mmm^& t , 
mm? a s yy*M«it-§¥®t . mm^mzx-oxm 

[0011] 
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■mvrt- our. mzru-ytv^j ) &xfw&Siim# 
^Ft ltv i-fti i> d n a $rffl h »#fcov ^xmm-r 

rsyi (ga«) , mm. &M±*tLt><nm&m <» 

[0012]@lll *W%X-m^Z>>U*+«/y°cr>-- 

mz^immx*fo& . hi (a) t^i^t, 

;*XJtKJCEfI$4 1 5 tDN Alcorn— ySr^x^-y h 
••/Ml tctem^M&£Tn-:7>*X;tf>y h^ixT 
Wfc;W -tf-^a vSrfto . 

[0 0 1 3] HI (b) IZ^i-XolZ. DNAK41I 
COJSS. ttifkA (Tt->) . T (fSV) , C 

(yb-») . g {yr-y) £&tf®Mfrt>ffis&zti 

TfeO. i«3*>A (7f-y) (AT tC*fL 

c (ishisy) (±g (rr—y) i,zttLX?i<.mMi} 
U zcot S«B^x*n^-liD n AcofijfcfggfcrJ; 

J6T(#aWteiir& UcDNA Btt^WMiBSTm 4, 
CO CSt 1 ] lz «£ 0 iftSH-S i t 5 o A t T<9*# 

m^\&2^, cbG<7)7\tmm^t3^xhhcox\ cg 

1] Kfi s *e>£fcj&*#Jt3*n:^a. 

[0014] 

[ftl ] 

Tm(°C) =81 . 5 + 16 . 6 X 1 og [S] +0 . 41 X (%GC) - (500/n) 
[0 0 1 5] Hf, [ S] tiig^^St (%GC) 

miss ( P b) tfti.. fc*£u mis c» 
i ] {4*>< t x-i> ssrc* o , as. ( <r -t- 

(iDNA) ^ifj&»6t>|J#*SJtfc;fcA,. 

[ooi6] H2«. jmmzkz>j~>v-TJ\-<-7'V3'4 
?a -fe-v- 3 yR«aitt«3e«Kfi»&«i a . ;vf ry 

f'/71 0±^»«*ffi|&^-SM&iMta36B2 3. 



iB»-f-S/S«)«0b — h^n-y^ 3 2. A^f^-f.yri 0 

«ias*itiiJ^i>?ajsit}Pjiii3 3 . MEj£««§!a2 3 

Jgff«3 3, 3 4(D&jltexy\ZjL—Sr4 0izAJl% 
nytW4 0iifc-b7"n-y^3 1 , 3 

mzfto. m^mmm*. mmxmso, mamxfr? 

5 3,IIil(^aCCD^7) 5 5?^fe|, 0 

fifc&fiR5 o, ft^n/i^-s l , 5 2,»fggS5 
sjA-en-e-^nvha-^s 6, 57, ss^ua 

y^A— ?4 0l,Zj:-yX®m%tL$><, rJ^b°A — ¥40 

[0017] H3fi:. r?>-b°j.— ?CDif&fmm?>— 

6 0 . ^K>91i11**SB6 1 . Hrit=K^t^lt6 2 , 
Ji^ffl«^'^y7 1—7 5. ~B£tf%-nV—)V8 1—8 5 

^'is^ § tix v . lasffi^gn 6 o izim&coi&im 
m&mmztL. ijt^ffxDHfft^aP6 1 ui-^m^z 
9»Lizrt-i ^rf- 77io comftmrntfim § v •> 

[0018]f7 raBBW»sK^ >7 1(1 y-*-f -y 

no ^affita^Srff o tzfrcotf 9 yx-fc h . c: 

3 3, 3 4tcj;i9lWX-5^ : i£c 7 DfiJ*tfS^flJSi:^ 
lbKLT^;^i^b-h7"n-y^3 1 , 3 2CJ: OJa 
S&MWfcffd. CCD^7^y72(i ^JUCCD 
A?ty5 5cr>fflffl$:'ffo?ztbcr>tf?yX'fo&, CCD* 
y;5^V7 2t#L"CH^L*V^^9lftS^'f 
^^ffl^. ^r^^y PWi*aiCCD*^75 5c?) 

»f^r B 1Pi. ^rv?-Xb-h'3?co!£/££ 
tTdo 7 4 )V?—tf?y7 3*Wttm^L%:^7 4 )V 

msm^mmiz&fritxmmmjt'^? ^^-51 atx 

g*fflyt^7 * /l^- 5 2 WiifK^fi 1 3 £ *i?8 4 . 

7 i )V?~W ] 0WiL3-=-v V 5 7 (A. 

7 3 JfPLtffo^S^t IWttSf 3»fft 

7^1^-5 2^ H^tSfK Lfl) 0 »i 4 . VT 

ME^iftffi^^r 2 3 rt«JD^?R<?3iBflaftS'*aai«» 
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[0019] ayfi-^A.«f-^Oiiili: 

^ftS^ep(i37b.=L-?4 0i>^Ql8ftSM)i 

fM»*t7 nyeW4 0ll ISSfl*7^g|56 
0 3 *IT 4 i&E&tt fcfl! o T . b - b 7n ■/ ? 

31,3 2o^js, tunic cvz^vbb coiamzmm 

sb 2 3<7)*fyrsu ; 'iS5i^»ga2 4 

; w 77io m/MS^mm^yr 2 3 ojiwf- 

^{i?SJKffii#g3 3, 3 4^^3yhi-^4 0tKD 

a**L, tii«)i^sP6 2 testis „ set. 3> 

b A - * 4 0 {± , W&Sixfc. MBWmx°-ti *?a>hu 
- 5 5 8 <b ffi* $ tl h JU -y 71 0 cOiBfcBfi&T 

[00 20] mz. iOf >y 7Vvf 7' 'J 74 -fe'— 5^ 3 7 
KJfcmitimmiz J; £,;vf 7»J 74 -tf-S" a VEUER.W\ 

4 tu -fe*— v a y^fficDstft^oMf^at/MPtov* 

0 £ ?• «y y"!r-X 2 0 F*Hc-fe '/hL, SnErSfelffiSIB 2 

3 f - ■/ 77~7 2 0 ^BfifflH&ajfrftfcStt 6*1 

^«iATL2 7 tzmxmt l^d n Ammz&A 

3j5>£>jM4>:?x4^4 yj/^-yayli (iJHMKfc 

tliitr. ^4DNAWf y77-7 2 0 flCAofc 
^M±5*MISB2 3«31iESrffihLT^4 7>J 74 4f 
-i" a >1B»0>a&h.*ik#>. b- h 7a >y ? 3 1 ZMm 
Uf 7 77-7 2 0 &tPS-f jj-f- .y 7 1 0 £J£IK#rt£ 
£ (3 7°C<"4>^) CfiSL, j|IS||^4 7y^4-fe*- 
^aySrfi 1 -?, 

[00 2 U *tf>«, ^JlSttffiiifcio-c^-f^vr 

1 0 C9^4 7>J 74 -fe'-x g ycottJB* TOW"* fc & (c 

i-vy-y-x 2 o icafe»fflcojBas*KssfutaaiT3ai 

ML. AMtfyTl 0C07O— 7DN A£;/n4 7U7 

4 X L T V *frv DNAJ kbi> taR3l*SHI 

* -y tt-x 2 o ^mmmixmtm.&m\z\iW(m 

±#2 5, 2 6 #'fSCT ^tiXti 1 ) „ afc*»C5aSK ^ Kgl * 
•CHS. -e»fJL HljB3t3g5 0#»£>A4 *f'y71 0CO 

£mtzm&£tmstt $ n s . ; oMTiifflj^i® 5 0 1 



^feS^^^ASr^ '7710 tBHtf § . ^fc , 

it¥mm*mv>xm&?tfr^mi5imm%*'£mt l 
[ o o 2 2 ] H5(±. ajE«(aj»fc:j: 7u 7^ -b 

- a y^JUimiQie t , f>y7^W 7 U 7 -f b - g 
7KJ£§tB?v \-H7i7»U^I.7d/7A(: 
io-cmfSfiSa^l^^n— ^-r— hTfcS. El<7* 
#KfflitMJ6Et-4l^liH (H3#hs) 4 l_t 

[00 23 ] 4-f , aA3KM»3 3 tiotAM 7j-^. 7 
71 OwSSaiSSrlTd ( S 1 1 ) . H-SKiBSfi, »# 

*eai*55«6 2K«^-4. act. itasix^jagj:^ 

>y7^ffi$ijffll^^77 1 ^fflV^^fg>E$ix7^#lf§SiJ 

?aSt^L<^4J;atb-b7n>y^3 1 ifflffi^-S 
( S 1 2 ) . ?SJKItilJ§l3 4 1 i otJPffi*«}JB3l{B2 
3^vaMtfiJ^tfV\ H-jffl*SS&»fH«H«^6 2fc 
m.m-t% ( S 1 3 ) . H«t. SDffi5*:f8lMgB2 
Kfi^ftSiaKfc:** i -3 fcb- h 7a y ^ 3 2 *WHW 

s ( s 1 4 ) . ME3mmmw.2 3^y^m 

fflLX . 11^77.^^ 7 7 4 LTi&gSftfdt* 

tf-5tft#»AM jff7 77-7 2 o i*Hci*srr& 

( s 1 5 ) . ^ixi: t i>issB\^masm.2 4 

•C^*<Oft»a*lR5IIIS*^4 < S 1 6 ) . 

c 0 0 2 4 ] *>t, mft^zmwmmm<?>®isMi-g 
&r/&x&i&£M&r&inz* 7ov?— worn*.? 

7hn-5 5 7SrSlJ»LT. 7-f;^-^77 37?^ 

?7^;^-5 2K-y b-T4 (SI 7) . RV^T. ^ 
□77577^77 5£X&&Ztvtz£51iZ, An7 

4 (SI 8) . iXtC, CCDt)/.7^77 27?|gffi$ 
WiigCfoTCC D^^5r?yNn-558 Sr$M 
U ^m:ftot}^]CCD^75 5tCi-3-C^ 
^^f771 0tl*»^-4 ( S 1 9 ) . Jtf>L7cBffiii: 
37b A -^40 tf5E«BHtfiUSPr«. attt, 

SB<7)f^KDHffe^g|5 6 1 fcajjrT* ( S 2 0 ) . 

z^xo^rnxxm^tz^commmfhii, mmmz 

37ti-?4 0 7)|E'[fgB^incCD77^9 5 5T 
ti^^tLfc^M ^f 7 71 7>W*7 r -f /L-^JIi5C«ff $ 

[00 2 5 ] ffi^T'^-f 7 'J 7-f -tf-^ 3 7^fl 

o t, 7n-7DNAtMLtfflitt«fi^imDNA 
t»A-f 7 'J 74" . *%tW-Cii. >M Jj-f - y 7 1 0 

2M/ * <7) JS H7)iaJS * 'FfcSfe ^ IW« ^ — ^ tfl! 
-5 T B#ia 1 1 1 tfj* « t±#S-fr^n&* h , ^ 4 7 U 74 

A4^f7710 coiaSO^flS/ < * - 7W -v 7°iSJS$iJ 
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X\*&. ^yy?x.~?A Ote. iBflSt«»3 3tJ:oT 
fJ/E t fcSfi£<^)iftK * mfe&m k tm L . v y° 

1 o <r>im&wifc%ixtznm^?—>\ l z%'>x'g.ikt& 

i 3 fUl/f-xsCb- h/n <y ? 3 1 * $[JfflItT?flJKMI 

ftil L . -tcoMm^ v T*r—X 2 0[*|W \'-f ^-f - - y r 
1 OfcHtiftKfcsSriiafc^l^x^b-h^o -y? 
3 2 *fflfl«-S. i 3 LT. M^SSB2 3«A>f 

otf 7 r y--.x 2 o ttzmm-t h . juJE^ni^a 2 3 
6 co^oilSt fc |s]b#^ . ps? i^a^gc 2 4 i -5 

[0026] m&m.k;u ^ 7710 vyi&m&ixmiz 

NA, ~t%bibBft)k-t&?— ¥v hDNA^/n 

••/ t 1 oat/-e«jf Has^-ewimiiigye^jSt s 

[0 0 2 7] Z\Z\Xi±, f»StUCy3 (JUtiS^ 
1550 nm. it3ftfcR5 7 0 nm) fciMUfcWRD 
N A £ fflV v£ ; W 7 U ^a^ff-oft. 

st^-ri^eiisjeffl^^ * n^- 5 2xmtRmz 

5 £Qffi7J(±#,X 7 3 y h a- 5 5 8 LT 3 y b° 

izmmxz hkoiz, mmmy&^y * >v?—5 1 

3£ffl^7-r/l^-5 2iifflD#;triyhn-7 5 7fc 

x <oiatmmt,z%:~?x^&<, 

[0 0 28] <%mcCD%j(*7 5 5l,z£&JU*i--y7° 

i ocr>±m<^>mt, m.%MWk^6ot l z^k$nx^&3z 
n- m<Dmxit5^-mm) izm^xsmmzmm^tm 
mm^u 6 1 tg&a ^iistftc, B«f-^tLt3 

y b a - 9 4 0 OlEtiSgHK § fi£ . ifcfc . A 

RUN" 4. 

[ 0 0 2 9 ] 06<i. -r'-^flltf7a^5A<7)MIIrt^ 
£f£BJ3-t£ 7n >y 9 WXfo 9 . 3 >- b° -l -?frt>cr>?— 

[00 30] »7n/7Ail XtfV bfg5E. Ay? 



tt3t. Tmffi (^j»ntjaK) tut, avis** 

^iiitLJt^fiatewHIfe'r— ^ . 7n-7D N Ato^a 
EMf-^ t*^^Tim6«ff*)*i.4 . JIWfttflMi-r -f 

x7i/^( ^«^^Bt^5 7*?mm<7>wxm.^ti 
iz£&mmcomm*^'t7v-i-*r-hx$>%,<, amr 

x iK -y b »<03tmK -y ^ ^ 5 «7 y K & 51 v 
ftfWtLTV^. act. MAlK9Btt*CTtt6 i^*-r 
08 SrfflV r— 9fflBx7°W7 J^CDMWPimz^ ^X 

[00 32 ] A>ftf7710WM7'J^^ 
-^ay«««*^LJtH8 (a) 
SO ( S 3 1 ) . 0»5^*3MRt=*t UTA»36*iaAfc*: 
-y-^8 3SriS3 l li:t t J: , 9. Hi«S:Sl8 (b) tC^-T 
J:dt=StKiSr*SSfc:ifc*r^-4. iJcte, 08 ( c ) te* 

y F9Wy-;P8 5 Srffiffl-T-g. £ t CJ: 0^' ? ^^-y 
K^IStft t ; ^ -y ^ ^ 7 *7 y h * 3 K ^fil t tHM" h £ 

1 , 8 2T-«EHStXL ( S 3 2 ) . mm%V-)VQ 4 
J«1U^*7 b^S^3iS^ft»f 5 (S33). 

$ ti7c B#rBip H iPi-c-st^ § Ktz wmtpco m—x # ? h 

3SfcKwi^lSBBft;*^97i: LX0^rTi ( S 3 4 ) . 

[0033] 08t;*3v^T. mmcoMmimnT&coj: 

IgiilHlRfc^cD 1 6b'-y htL<(48b* y b-CtttiJS 

9c7)£ot,z%Z><, ^4, £^HfS«IS^^-y hJ^hO 
gp^\ -f-^ib^^^y ^ i/^^y H<oaiiho3J|*t?HM- 
1. 1 1 B**>!t "9 O^fflii 2 0 T*£> S <0"C . ^kcoif 
miimmfcf<:K)2 0ZB\<Zklz%:&. -t^hh. 

vvyyiyy Ymm<?m%MJ$m®x*m 1 o «o i o iz 

(^^^t^iifcCiOfiJBauStJtffi-t*. 0^ 

X*°-y h«a3ESfiflE{4-t*l.-e!MS36>6 3 3 2 2 1. 9 1 
18. 9 5 7 7 7i;3:.g>o C\(?>&oK[:W&.&&MZtlfc 
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[0034] ±a^0J: -3 X*°y h&n&fflSUXRV 
ft JtS a - %<?>m. & t> t ^3\3£*7)BtlTOfc ( 1KIC 
H-y-;P8 1,82 SrfflV^A.y ? ^^VFttttOTfc 

mmztt Lx'tf~ot:MWMm-tim<nmmzn lx asm 

[0035111 111 dlo LT3>-b 0 J .-^4 0tC# 

4, ;«^77it A^^f 7 7ioiol)i»-om 
SBftfcftC^Lfcfc^Ta*. «MUiii#ISL titt&ttSI 

3$*sr*u mm<o77 7immitmi-« omasa, 
%cr>Mm&m&— #3£ua-r -e*47)-c\ # 

••/71 0O?S*£ 5XJf9Xf77Wt±#S*tifR 

±.wth t 7o-7d NAt ffiatt^ffiv > ( m&Jicom 

WCJ:-3TX^7 f-*»&|ife£S:h.4fc*>, BSHirfc 
\,Z)\4 yij ?4 XLX^h £ DNA < 
3roT. amKli«i^UTVKii:fc:*4. lilt 

°C7)?SJK<7>k i^TiffiD N A#7°n— 7'D N Afrbffl 
m Lfzfrtfftfrh X o iztc-o X v ^4 . II 1 1 tf>WCW:, 
7 O'Ctfi^T-aWDNA^MLTUScD^*^. CI 

ui^x^-7 h«»cvw 7'u ^ 
mm 1 1 ±tc»s Lxmrn-tz z t 4 . 

[0 0 36] 4fc, a*DNAi4flftftS#lTV^4fiaStf5 

-^3^»jis« < Angus) itti?*4. 
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